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Title of the Invention: 

(OPTICAL FREQUENCY CONVERTER) 
BACKGROUND OF THE INVENTION 
Field of the Invention: 

[ 0 0 0 1 ] :i(Dmmn. ytmm\cisiir ^^mm t f£ ^ u:^^:^^ vfaif: 

Description of the Prior Art: 
[ 0 0 0 2 ] ^mm'^WX. A;^$tLfcl^^t-^^V^<o^^(D{5^^S§^^M'9^ 

^(D-^-^wo^j^n^i^mx. m%-(Dm'i-^^(D^^(D^\^\^%-DX^ ^^^ti<D 

[ 0 0 0 3 ] :L(DmK. ^m^<D^-^^ti^n<D^mmmKm^ s^n ^ :l t 
:s:it(WUJ. ^^^y:th=^yi^^yV'7 — i^(Dmmt^^(D^mm:mi.o pius 

E , vol. 22, No. 11, 2000^ 11^. 1456-1470) dfdtt $ tlT V^ 5 „ ^fz.. 

r i J; ^ . ^m(Dm^^x(Dmm-f)^nm tt^^^ r (Z) i 5 ts::)jmi-im^^< ^ 
[ 0 0 0 4] BuiEt^ j; 0 \z^m^<Di^^^ti^ti(D^mi^m\^m^ :^n^m^ 
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[0 0 0 5 ] rcD J: 5 ts:mm\^^^mm\^^ i^tix ^ fzytm\^n. ^^EMm (d 
BR) i/-if. fcsvM^. ^^mmm (dfb) u--^mr^h-^tz^^. m^^m 

40Gl^iy b/#<D3feji{t-^, ^-?>Jr5/ hS4 0 0 0 tf 5^ Y(D^<^v h^^^fT^te 5 
^^l::fi. ±ia(D^:B:^«5mx.lc^-t-6^rHl:a^ i^<^y V^(DBmmf^ (100 
n s) ?r±lH]'9. i^SSff (7)^$i:/^oTV^fc:o 

[ 0 0 0 6 ] i^mm\-±.mU(Di:bf^m^^\^m\'^^::-t(Dx^^-h(Dx^%m 

o [ 0 0 0 7 ] A;^$ti.fc^(DjgiSm^'^4^-i-6/ca?)CD^gi: LTfi. 

:5a^^:v^<o;^^o^^:S5^f>^TV^So Mx.f^. (i) ^^um.%^i^^BK2nm 

^_ XI. v-if^g^(D^^m^2^ic-r§m^^ct,^t>tLTv^^. (2) ^ 

5 y i^—^ by ry^ 3 —-<u-^^ uiyt ^nmi^x^^^/i-y^^m^-i-^:^'^ 

m Xh^o r^ft. iiLm^mm^mfmX^KmmM'Ao:>m^Wi:S P (fp=Km 
* f m) OfflO^^^lg^-rS;^^^ LTt>^btL-CV^S„ fe5V^fl^fc. (3) 

[0 0 0 8 ] :itib(D:^m^m\^^x. mt^mom^^ii^mi^m^^x.^^zn. ^ 
■^hKmnx. m^Wii(D^t^^^\^m^mx.^o -^tc. (3) (^^-^j^jt. Mm 

hfi^:iti±mM;\^Mmx^^o 

[ 0 0 0 9 ] :^mmi'^. ±m(D o) yt^Mmmt^xmmi^x. ^(Dm^m: 



[0 0 10] ^^Mmm.m^-vmm-r^\z:it.^ ytMm^^cytmm^tmmmt 

[0011] ^x.ibtitiMmi&m^£i±(Dmi^m^w<^t^mm^^n^u^t 

LT. :iK^x\z^ mmmm^M<^<^tz.iiLm^m(Dm^m^^fix^^^. mx. 

^JxJSffl^ja. He ^9-^ (1998) , 1056-1060M) JClfi. LiTaOSOM:^ 

iC16,26Gll z (DMrni^m-^^mMl^X. ^mi^Wn^i^S 7 yZ^TZ^(Dt^^ ^ (D 

[0012] ^fc. mfe^fe^. #aM^tt^^^ofc^li^^ffiv^Tii^Jl^^t-^ 

i: 131 J: .ig^tSfi-^^f^"? ffii-:^^fe^^:ici^2 (r ^ y ;!&'a'^IS#fF 5, 040, 865 

xmi(Dmmmt'^^ip^ mi.. :i(Dm^^. m2(D^m^\^m\\\^x^ ±iacD 
:fjmxm2 (Dmmi^m^x. ^p-t-§:^&;a5^^$i^Tv^5o l^^^l. 

[0 0 13] ±m(Dmmmm^M<'^<^tli^Lm^m(D^^xn. M\^^^mmwc 

i::asBll^^^=^oTv^5o *fc. ^m^^mm^(Dmm t hx m\^^ ^ :l t ^ 
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1=,^ SUMMARY OF THE INVENTION 

g [0015] ±m^^^m^i-^fz.i^\^^ ^mmK:3^n^mi (d^^j-^^ 

y mm<Dmmm^(Dmmm^mK.x. ±m(Dm^^^muir^^mt. -^mk. 
R ^^txh^^ :lz.x^ m^i^mta^ m.mmz.-^\^^xnm^w.m.\^^^2-D(D 

o [0016] ~^fz.^if.mm\z.isn^w,2(D^^j-±^%ni^w:U^mw\^m\^x^ 

^^mu-r^^^t^ ±.^(D^mm^-(on^w^-^^y)^x.x^ ±isc5ii*^^tLS 
mmi^^m^^k^^^b.-^mx.^:itxh^o ^^x.mnd^(Dm^Wib\t. 

[0017] ^fc. 3 (D^^ji. ^S^H^frJ^ce bt^^\z.^ 

[0018] ^/d. ;$:^PJi^jbMtSB4 ^fi'^I^Srfr^i ofz.)^\z.^ 
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[001 9 ] ^fc. *|gPJ^^fcMt5M5 O^^Jt. ^m^^^fTJ^^ 5)felHlgg?: 

[ 0 0 2 0 ] ^fc. :^mm\^:^i'f^m 6 (Dmj^j±. ^mmm^n^j: ^ ^m^^ 

O [ 0 0 2 1 ] 7^^^i3:*5}t^m7(7)M^{i. ffi;^j5t:60^^^aiifb-r5 

[ 0 0 2 2] :$:^0^<Z)?i^M^#^4fe5V^fl^(7)f^J^J^ov^Ttt. &.T\:immt 

Q 

m' 
a 

fy BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0 0 2 3 ] mi 

[0 0 2 4] 02 

[0 0 2 5 ] US 

[ 0 0 2 6 ] HI 4 

[ 0 0 2 7 ] H 5 

•rmxh^o 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

[ 0 0 2 8 ] :i(Dmm(Dmmm^m^\z.m-^\^^xmmi:mmir^. ^ 

(OX^'O ^ ^(O^^Ts^^ b/Vipi (FSR=Free Spectral Range) 

[ 0 0 2 9 ] T.(on. mmmy^7u^ i ^mL-xA^-^titzm^wnio^^ytit. 

n5%<Di:L. mm\cj:-^xi,t(Dmm^i±mm\^. mi7km^mm(D^ 
:A^m^i-^i>(Dft?>. :i(Dm i^m^mmn^ mmmy^^i-^ 2(DmM^^^ 
hyu\zmm\^ti:ntii-£. :i^\cx-^xRM^fh^ m^^mmmm^^mmv. :i 
(om. mm^m-^^mm^^n. ms (c) b/vi:7tcSo r.tLb<^3t 

(Doib. mmm^m^-t^^^nmmmy ^ i ^mmi^x^t. 9 0t% eis 
(d) (o«^^{Rg^^s<D^^5^it$n. ^ hic^m^^nms (e) <^>«:-<i^ 
iJfc^So r.<Di^p{^ i «9 . m i^t 3^(Dm^^t^m^-t^t^. ms (g) 

^2-;i)>hn. A:^^Mc^f)K mmmm^-(D3m(Dm^^^M<:^j:->xmt}^fi 
[ 0 0 3 0 ] ±tacomp>g(^*5v^T«. ytMm^nmmmm^t \^tz-^K f^+s^ 
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[ 0 0 3 1 ] m 4 n^mm(Dmm^mm't^tiJ^(Dmm.(D^^^^-rmx*h^. 

U-^J' f^Tfrig CD Newport tt0T-feS. ^fc. i^' 1/ — ^ {1 . mig^SM^t^-e 
fe«9. #ij;t(5^ifc3 riJ^-t/^7^^:/^g^^T(7)^^l&P&]J. C-3-67, 2000 

¥m,'^mnmm^^m^i^^. 246-247M) (3:|5«$^tv^-5, ^i^m^j^^ m 
g mmmM^A:^xmip'^mxh^o :i<D^mxmmmoGEz^ 1^:^121. sdBmomm 

5 fi^^A;^; Lfd i: r 6. «ei^^/?)^e>210GHzg|tLfcfil|^^<lr-32dBinCD|±};^fT*#5 r 

^ [ 0 0 3 2 ] mm. ^mm(D^mi&m^^mm(Dm-^\^\^x>t-D(Dmmm^ 

g Ki/-if3fe^!g 1 (^^Jl^m f ld = 200. 033T H z ) <!r . M ^ 3fe 

I (DBm^WK.^t:iii>(Dr4 yu-^ 2 m^=^> hu-y 3 Ml (DRM^ 

Wtt\.X(o-y T-:f )) ^^ — y ^ /^^d^ A (^ii^^.^^^ h7i' = 2oo. 033T h z , fs 

R = 3ooGHz) h. %^Mmm^\z.x.^^m\^x. ^(om^^m-k'^^^^t 

(D^^^m.t VX(Dy TZfV ^^ — y /^^ 6 h/V=200.000TH 
2. FSR=50GHz) ^i^^7t. T^^:/8^. Mmm.m^-m 9 t h tsl 

[ 0 0 3 3 ] :i<D . m—^- }'^i^—-^ytui-^^h(D^n. yyy^v ^^ — 
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[0034.] rr-e.Eis izm^^tmrnm^mit ^ ry^v ^m^y ^ 6 
(DmM:^^i^ h/i^ t(D mm ^^-to ^mm^^^^ 1 1 gh z (d . id^(Dmw 

l^tl^X. 200. 050GH z (Dfia^^S/55^ffc :i(Dytlt. ^ T 3 ^^ — V 

^X-h^. 200. 067GH z ^ T V ^u — y ^ /U^ 6 ^MMir ^ :i tH)^ 

X^fji^^o nm\z. 3ik(DmWUXh^^ 200. osagh z oy^i^, yr^V^u 

[ 0 0 3 5 ] ^fc. ^^jg^^;a5 3 3 . 5 GH z 1 ^(Diij^^i: LT. 

200. 0665GH z (Dtll^^PiS^^ :7 r U ^ n — :7 ^ /I- 6 (Z) 

j:^ 5\ 200. 1 0 0 GH z -7 r-f3 ^xi — y ^ ^-^w^-t^r^ht^X 

5 3^®ifi!l^?gT*feS. 200. 1335GH z (Z)3fefi, :7T7'y-<n-:7 

0 ■. 

w . ■ 

1=3; 

1 ^1 











:7 >f 6 
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(GHz) 






1 


17 


1 


17. 0 


2 


67 


2 


33. 5 


3 


117 


3 


39. 0 


0 


33 


1 


33. 0 



- 9 - 



-1 


83 


2 


41. 5 


2 


133 


3 


44. 3 


3 


183 


4 


45. 75 



[ 0 0 3 6 1 5 KV-1f^M 1 0^^iM^^;a^^^^oTV^ 

U1 f LD+k X f ^= f PP+n X f ps^, fe§V>(i, 
f LD- k X f M= f FP + n X f psj,, $)5V^W:, 

= f LD+k X f ^= f PP- n X f p3^, feSV^fi, 

i|j fLD"~kXfj^=fpp— nXfpsjj 

[ 0 0 3 7 ] r:<7) ct 5 J- bT5j^i6 bttfcfiifi. =t h n 1 0 ^Cl^^^ tL. 
[ O 0 3 8 ] :*^§g<Z)^J^.<Z)#mfi. -tiatD^t^, !5 ^7L^ 5 ir-f^^tDj^ 

[ 0 0 3 9 ] ig2{^. ^^^(D(^3fcis^^^^^^^goM*bv^M(D^^iM^^ 
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-i/^^A b/^ = 200. 033T H z . FSR=300GHz) ir.^'jS^^ 

^u — y^/V^Q h7^ = 200. OOOTH z , FSR=50GHz) 

[ 0 0 4 0] :L(D-^m^T^^ 1-4 V 4 1^1 1 (D^^n. y T-fv -<u-y ^ 
•t^^.Kh^. y T ^ 3 — y 7V ^ A t y T V — y ^ 71^ ^ sPbIt^-t^s 

^^\t^ Slt^<^^(D^^A^gJ^fi^#LTV^5<, ^ (Z) 3fe *B f ± . — ^ w_ i^^-j^* 
S LT. ti^tl%(D^m^M^Mit•t^ ^(DX^^. ^(O^m^y^ y^ 1 1 

Mm(Dm^(0^x.hnfzn\z.-D\^X. k f M^^^^5l^x.bn§r ^i;iJDx.T. 
[0 0 4 1 ] lu^^(Z)^(;^. r o oT^^feT'H' i^-r 7>r :^ 1 1 fl. 3fe^S^M«-t- 
I^«<^r irfi, =:3^^^ — ^lOiziJ: t) ^ ttfc^^-f r l 2t^h(D^^ 

tt^x%^, :L(Dm\z.^ ^^4T:^m.mz.i:^xmti^(D^^^^mit'r^^(Dm 
[ 0 0 4 2] -iT% wm.^m(Dmt\^n\^x^-^\z.m^-r^ iio\--r^tz.^ 
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r (Z)fci6t-f4. ^J;^fi. :S:gfe4 1 - 9 5 1 8 4 i^lB^^ttT 

[ 0 0 4 3 ] ±m<DMmm(Dmt^^ xm^ irm. ^4^, ^mmmm^L 
mmmm^^?>^^y'^-rvrm^i. c-3-20. 2ooo^m^it^jift^^^#^ 
199M) ^^mm^tix\^^mmmm^mLmmm^mn^^^mm^^m\^ 

[0 0 4 4] ^fc. ytmm^t ltj^. ^#^^fflv^fcg5llx^(Dt>(D. 

[ 0 0 4 5 ] ^fc. r(7)^^{rjaV^T. $^^J^:7 ^ /1.^5^ 1 <i: , m 

txf\.mx.xhmzm^^n^^i)^x^^. 
[0 0 4 6 ] ^fc, ±.m(D^f\.^fi(Dmmm\z.^\>x\±. m^my ^7v^ i ^ 

X^m^^y -( ^tm^-r^ :Ltt^X^^. y r ^ ^^-f =7 y ^ ^ \^ — =r ^ ^ 

^m\^^n^.(ox>}i-^\x^ it^-^~f^x(D^^-^'7T^^^^\z.mwL^^ z.}iii^x 
^ >^(Dmm^mx.^:L tK^^x. mmwm(Dmmt^mwimxh^yT^v^ 

[ 0 0 4 7] Z.(Omn\tAL^\^tL^m.ii>^fi:^(DX. ^J.f \Z.m.m^ ^ i 5 ^cC^ 
[ 0 0 4 8 ] ^-f. i^i6^J6e.tL7hjS^^(7)3fe^'^i^ft^{- J; ^ ^liLT. ^ 



- 12 - 



[0 0 4 9 ] ^fc. mmtfi^mm^n^j: ^ ^t\cxy) . i:^ /^^v^^^ft-^}:: 

[ 0 0 5 0 ] ^fc. ^M^m\^x ^ . ytm^iff^fz.ti/ufz:mmt Lfe^DT. 3fe 

[ 0 0 5 1 ] ^f^t::. t>i:oo^li:^T*SM^^6^^^ffj^c£^S i^i^iLfcco 

[0 0 5 2 ] m^^<^^tirz.^^u§hx-h^mm(Dmmmm^^'r 

t(Dx^ ^ytmi^mm^mm^mmx^ ^ X 5 Kt^^tz. 

[ 0 0 5 3 ] $ m^x<^btifz. ^-•v'^mt. m^my ^ 1 1 

[ 0 0 5 4] $ m? (Dmmxn^ ^m^^m^-t ^ ^j^^ ^ hiz.m^^ 



